Shelf-life of photodynamically sterilized red cell concentrates with various numbers of white cells.
Phthalocyanines are useful sensitizers for the photodynamic sterilization of red cell concentrates. The use of the phthalocyanine Pc4 (HOSiPcOSi(CH3)2(CH2)3N(CH3)2) and red light is very efficient in killing various viruses. The addition of scavengers of Type I photodynamic reactions and the use of cremophor to deliver Pc4 give protection to the red cells. Various red cell components, either white cell-enriched, buffy coat-removed, or white cell-reduced, have been used to study the effect of photodynamic treatment with Pc4 on hemoglobin and potassium leakage and on ATP and glucose levels after prolonged storage. After treatment, storage interval-dependent damage to the red cells could be observed. In components with 26 x 10(9) white cells per L, virus inactivation was less efficient than that in components with no or 2 x 10(9) white cells per L. Similarly, red cells were less affected by the treatment in components with a large number of white cells. Pretreatment storage and use within 1 week after photodynamic treatment induce less damage to the red cells at the moment of transfusion. Various improvements in the treatment protocol may ultimately lead to the implementation of photodynamic treatment in transfusion practice. In this respect, the white cell content of the red cell concentrates should be taken into account.